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Zooplankton Community Structure Across Four Maine Estuaries
Molly Spencer, Kevin McGann, Erin Ambrose, Rachel Lasley-Rasher, Ph.D.
Department of Biological Sciences, University of Southern Maine, Portland, ME

Background

Primary consumers, such as zooplankton, drive energy transfer up marine
food webs to secondary and tertiary consumers, which includes many
species of commercial value including American Lobster (Homarus
americanus ) and Atlantic Cod (Gadus morhua). Despite their importance
as indicator species, a comprehensive understanding of zooplankton
community variation across Maine’s estuaries is lacking. More specifically,
the competitive interaction between zooplankton and bivalves feeding on
phytoplankton remains unexplored. In this project, we compared
zooplankton composition and diversity among several estuaries in coastal
Maine. Our research contributes to the understanding of how
basal trophic levels are affected by conditions such as existing aquaculture
activity and provides essential baseline information on nearshore prey. Our
work presents a geospatially and temporally referenced visualization of
heterotrophic plankton biodiversity as a benchmark for changing
conditions in the Gulf of Maine.

How does the community structure of estuarine
zooplankton vary across coastal Maine?
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Figure 3. Average zooplankton density (A) and average zooplankton diversity (B),
from 4 estuaries in Maine. Boxes on boxplots indicate 1st and 3rd quartile ranges.
Lines represent median and x's represent mean values. Error bars represent 95%
confidence intervals. Samples were collected from June to August in 2016 and 2017.
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Figure 5. Combined zooplankton species composition from 4 estuaries in Maine.
Samples were collected from June to August in 2016 and 2017.
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Figure 1. Collection of zooplankton samples (A), sample identification (B),
and typical visualization of preserved specimens (C).

Methods

Zooplankton samples were collected from four estuaries from 2016-2017:
The Bagaduce, Saco, New Meadows, and Damariscotta River estuary.
Zooplankton samples were collected in June, July, and August in a vertical
tow using a 250-um mesh net. Several stations throughout the estuary
were sampled. Under a dissecting microscope, zooplankton were counted
and identified down to the lowest possible taxa.

Figure 6. Dominant zooplankton genera in this study (A) Acartia spp., (B)
Eurytemora spp., and (C) Pseudocalanus spp.
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Figure 2. The four sample sites(blue) in coastal Maine utilized for collection.

Figure 4. Proportional abundance of zooplankton in four estuaries (Saco, New
Meadows, Damariscotta, and Bagaduce) collected between 2016-2017.

Results and Conclusions

The average zooplankton density within the four estuaries ranged from 0.0847 –
11.45 individuals L-1. Each estuary had an average zooplankton Shannon Diversity
Index (H’) of 0.442 to 2.83. Across the four estuaries, the most abundant species
identified were; Acartia spp., Pseudocalanus spp., and Eurytemora spp. with
Acartia spp. representing the most dominant species observed.
Future directions include studying the seasonal patterns between estuaries,
as well as incorporating the role of phytoplankton abundances on zooplankton
density and diversity. Proposed measures would be to further examine the
characterization of the zooplankton across a seasonal scale to examine drivers of
community structure and diversity. Additionally, exploring how anthropogenic
and climate-related changes affect estuarine zooplankton communities should be
considered. Environmental factors and phytoplankton abundance models should
be used in conjunction with zooplankton data providing crucial advancement in
addressing the ecological carrying capacity for sustainable ecological aquaculture
in Maine.
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